Po8tgraduate Medical School, London, W. 12 (Received 1 October 1956) Brooks, Klyne, Miller & Paterson (1952) described the fractionation of the neutral non-ketonic lipids of pregnant mare's urine and the isolation of a number of compounds, some of which were not identified. The main purpose of the present paper is to report the identification of two of these unknown compounds (MN and MM) as the 5c-androstane-3,: 16a-and -3,:16,B-diols. A preliminary account of this work has already been given (Brooks & Klyne, 1956) .
The structure of 'uranolone' (Marker, Lawson, Wittle & Crooks, 1938b) has been confirmed.
Identification of 5a-andro8tane-3B:16o-and -3fi:16fi-diolo
The compounds MM and MN were obtained as their benzoates by the methods described by Brooks et al. (1952) . Comparison ofthe properties of MM and its derivatives with those quoted by Fajkos & gorm (1955) for 5o-androstane-3f:16fl-diol (I; cf. also Huffman & Lott, 1955) suggested that the two substances might be identical. Comparison of our materials with authentic samples supplied by Professor gorm proved the identity conclusively (see Table 1 , p. 665).
In the structural formulae of the steroids in this paper the convention followed by the Chemical Society has been used, i. 'uran-11-ol-3-one' , and to which they allotted the structure of 11-hydroxy-5=:9p-pregnan-3-one. Subsequent work has shown that the 'urane' derivatives ofMarker are D-homosteroids (Klyne, 1950; Klyne & Shoppee, 1952) and this uranolone would therefore be 17a,B-hydroxy-17a-methyl-5xL-D-homoandrostan-3-one (III; R' = H). Thanks to the kindness of Dr E. J. Lawson, who placed his original sample of uranolone at our disposal, we have been able to confirn the structure indicated for this compound. This is of interest since 3-oxo steroids are not of common occurrence in urine. The presence of the keto group at C-3 in (III) was demonstrated by the dinitrobenzene reaction (Zimmermann, 1935 (Zimmermann, , 1936 Callow, Callow & Emmens, 1938; cf. also Marker et al. 1938b) ; the absorption spectra of the colours obtained by reaction for 5 and 60 min. were almost identical with those given by 5x-cholestan-3-one (Broadbent & Klyne, 1954) . The other hydroxy ketone derived from uranediol, i.e. 3fi-hydroxy-17x-methyl-5ax-Dhomoandrostan-17a-one, gives no colour in the dinitrobenzene reaction, because it has no free methylene group adjacent to the carbonyl at C-17a. (This compound has recently been prepared by reduction of uranedione with sodium borohydride; W. Klyne, unpublished observations.) The partial hydrolysis of the dibenzoate (II; R = R' = Bz), in which the 17a,-benzoyloxy group is resistant to alkali, provides an interesting example of steric hindrance by adjacent methyl groups on both sides of the benzoyloxy group, although this is most probably equatorial (cf. Brooks et al. 1952) . The hindered benzoate group of the compound (III; R' = Bz) was hydrolysed to a considerable extent by refluxing with 8 % (w/v) potassium hydroxide in aqueous methanol for 9 hr.
EXPERIMENTAL General method8
Methods for melting points (which are corrected), specific rotations, microanalyses, chromatograms on alumina, 'usual working up' and preparation of acetates and benzoates were as described by Brooks et al. (1952) . Ultraviolet absorption spectra were determined in ethanol with either a Beckman (DU) or a Unicam (SP. 500) spectrophotometer. Alumina for chromatography was of Activity II (Brockmann & Schodder, 1941) .
Infrared absorption spectra were measured in a GrubbParsons S3 A single-beam instrument between 1200 and 900 cm.-L (the 'finger-print' region) in CS, or in CHC13.
Identification of compounds MN and MM as Sx-androstane-3fi:16x-(and -3,B:16f-diols
The properties of the two urinary compounds (Brooks et al. 1952 ) are compared with those of the authentic 3:16-diols (Fajkog &gorm, 1955) in Table 1 .
Urane derivatives 17cx-Methyl-5ca-D-homoandro8tane-3 :17a,l-diol 17a-monobenzoate (II; R=H, R' '=Bz; uranediol 17a-monobenzoate).
Uranediol dibenzoate (32 mg., m.p. 212-213°) in methanol (10 ml.) was treated with potassium carbonate (140 mg.) in water (1.4 ml.) and refluxed for 5 hr. The product (29 mg.) was obtained by the usual working up (extraction with ether; washing with dilute alkali, dilute acid and water; drying with Na2SO4); it was chromatographed on A120, Table 2 . The dinitrobenzene reaction (Callow et al. 1938) , carried out according to Broadbent & Klyne (1954) for periods of 5 min. and 60 min. on the benzoyloxyketone, gave absorption spectra (Fig. 1) (Found: C, 79-0; H, 9-5; C.H,,HOrequires C, 79-2; H, 9-5 %.) 17af-iBenzoyloxy-17a-methyl-5x-D-homoandro8tan-3-one (III; R' = Bz; uranolone benzoate). Uranediolmonobenzoate (II; R = H, R' = Bz; impure, containing some free uranediol: 84 mg.) was dissolved in acetic acid (20 ml.); chromium trioxide (0-2M in acetic acid; 2 ml.) was added, and the mixture was allowed to stand overnight at room temperature. The neutralproduct (71 mg.) was isolated byextraction Table 2 .
DISCUSSION
The present work emphasizes once again the inportant species differences which may occur in the nature of the urinary steroids between mammals in pregnancy. The only two species hitherto investigated thoroughly are the human female and the mare. (For reviews see Pearlman, 1948; Hirschmann, 1955 .) Some work on two other speciesgoat and cow-has been presented briefly (Wright & Klyne, 1955; Klyne & Wright, 1956a, b) .
The differences in steroid content between human and mare's pregnancy urine may be considered under the following headings.
Phenolic steroids. Human urine contains only A-ring aromatic steroids; mare's urine contains considerable quantities of compounds with additional double bonds in the B ring (equilin) or with both A and B rings aromatic (equilenin).
Pregnanediol isomer8. Although human urine contains a great preponderance of one isomer, 5,B-pregnane-3a:20oc-diol, mare's urine contains considerable quantities of two isomers with the common steroid skeleton (5a-pregnane-3,B:20oc-and -3fi:20fi-diols (1956) have discussed the identification of some D-homosteroids obtained from extracts of human urine; these, as they say, are most probably artifacts.
The suggestion has been made (Klyne, 1953 ) that urane derivatives might arise in the mare by rearrangement in vivo of 17cc:20,B-diols to 17-methyl-D-homoandrostan-17a-ones, followed by reduction; this hypothesis was based on theoretical considerations regarding the preferred conformation of the side chain. Some support is lent to this idea: first, by the finding in this Laboratory (Brooks, unpublished work) that the ratio of 3,:20,B to 3,8:20x isomers is much higher in late-pregnancy than in mid-pregnancy urine (uranediol has been isolated by us only from late-pregnancy urine); secondly, by the work of Ramirez & Staflej (1955a , b, 1956 , who have shown that the rearrangement of 206-amino-176-hydroxy compounds to D-homo ketones in vitro is strictly stereospecific in the way suggested for 17:20-diols by Klyne. 16-Substituted androstanes. The existence of a compound now identified as 3,B-hydroxy-5a-androstan-16-one in pregnant mare's urine has been known for some years (Heard & McKay, 1939; Oppenauer, 1941) , although its structure was not proved until recently (Huff-man & Lott, 1951) . The two 3fi:16-diols reported in this paper are clearly related to Heard's hydroxy ketone. Such 3:16-disubstituted androstanes have not been reported from any other natural sources, although 5a-pregnane-3fl:16a:20P-triol (Haslewood, Marrian & Smith, 1934; Hirschmann, Hirschmann & Daus, 1949 ) is one of the major constituents of the triol fraction from mare's urine, and 3:16:17-triols (including oestriol) are well-known constituents of human urine (for references see Hirschmann, 1955; Marrian & Bauld, 1955) .
The 5m-androst-16-en-3xc-ol of Brooksbank & Haslewood (1950) may of course be considered as an in vivo dehydration product of either a 16-hydroxy or a 17-hydroxy compound. 
A plausible mechanism for the formation of the 3:16-disubstituted androstanes without a C-17 substituent in vivo is the following. Any process involving side-chain oxidation must necessarily give a 17-hydroxy or 17-oxo compound; ahydrolytic Vol. 65 
